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Abstract: Recent pandemic laid down its foot on the heart of human 
civilization via random shock generated economic crisis. Post pandemic 
world shall demand for proper and possibly effective state intervention 
in order to stabilize downward biased economic fluctuations at least for 
short-run. Take this as an opportunity this chapter tries to throw some 
ray over some hypothetical scenarios and shouts for plausible policy 
recommendation in a post pandemic world. This study uses standard 
macroeconomic models with rational expectations for both supply-side 
and demand-side shocks in order to examine the effectiveness of policies 
for hypothetical economies. Further, to quantify the analysis we employ 
a bootstrap calibration based on different economic setup. Theoretical 
and calibration analysis suggest that though capital rich countries can 
adopt both expansionary demand-based and supply-based policy 
measures irrespective of types of shock, however, labour rich countries 
like developing economies with supply shock and no trade should take 
utmost caution before adopting expansionary supply-based policies to 
control the adverse effect of present crisis. Again, this study also claims 
that less developed economies with demand shock and no trade should 
be more vigilant before adopting expansionary supply-based policy to 
overcome from the present crisis. 


Keywords: Pandemic, Economic Policies, Rational Expectations, 
Economic Fluctuations, Simulation. 
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INTRODUCTION 


The present pandemic cursed over both developed and 
developing part of our world. Economic consequences 
are also acute; however, its effect is heterogeneous 
among cross-sections. Heterogeneity is economic system 
bounded. Developed economies usually produce and 
export capital intensive goods and services and these 
countries are also self-reliant to the availability of basic 
needs. Therefore, short run crisis owing to lock down or 
shutdown of the economy affect advanced world mainly 
through the supply channel rather than the demand related 
facts. Whereas, developing economies usually export 
labour-intensive product and its demand are highly 
dependent on advanced economies demand and thus 
more vulnerable to the crisis. In turn it affects the 
demand system of the poor economies as majority of labor 
force are involved in the said export sector. Therefore, trade 
related demand crisis amalgamated with domestic 
demand scarcity due to severity of lock down create ample 
potentiality of Job crisis, unemployment and inequality. The 
question of inequality and poverty are not of our concern 
right now as we can’t control these within very short run, 
however, job crisis and unemployment can be considered 
as these are directly related to Income and more specifically 
demand related matters. 


Right of now it is clear that such pandemic may 
affect advanced economy through supply side channel 
(in general), while developing countries may be affected 
through demand side channel. Hence, in this paper we 
have considered the shock of pandemic to both supply 
and demand sides separately and examined the possible 
consequences of the government policies which can be 
adopted for a particular nation. To perform this we have 
gone through the several macroeconomic models which can 
employ such uncontrolled shock and produce best policy 
measure to better off economic scenario. 
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One of the most noticing features of macroeconomic 
fluctuations is the close connection between the 
fluctuations in output and prices over the business cycles. 
With rational expectations, agents or individuals utilize 
all information available to them to solve this problem. 
Moreover, the approach can be used to derive various 
implications regarding macroeconomic conditions. Because 
of this advantage, rational expectations theory has seen its 
application in various fields of macro economy apart from 
its original Phillips Curve application of aggregate supply. In 
fact before the formation of OPEC and structural description 
of stagflation, economists were often argued about the 
inverse relationship between inflation and unemployment. 
During the decade of 60s and early 70s Neoclassical Phillips 
curve used to influence the monetary policy and during this 
period these events occurred. Economists across the world 
began to accept that high levels of inflation could result in 
a low level of unemployment. Again, Sacrifice ratio came 
into economic scenario establishing a direct relationship 
between output and inflation levels because of monetary 
policy (Mankiw, 1994). But, during this ongoing debate 
regarding the effectiveness of monetary policy, Friedman 
(in 1968) and Lucas (in 1972) developed a model by which 
they had argued that only unexpected monetary shocks 
could have real effects because according to them shocks 
which were anticipated by peoples’ rational expectations, 
would only change prices. Lucas (1972) also argued about 
the insignificance of adaptive expectations for obtaining 
systematic forecasting due to the emergence of rational 
expectations. We believe that we have made it clear that we 
would like to focus more on rational expectations theory! to 
1 Although Lucas (1972, 1976) was responsible for popularizing the 

concept of rational expectations among economists but John Muth 
in 1961, by this work “Rational Expectations and the Theory of Price 
Movements”, had first developed the formal specification of rational 


expectations. Works of Sargent and Wallace (1971) and Sargent (1972) in 
this field are also noticeable ones. 
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undergo as well as explain the impact of ongoing pandemic- 
crisis and government policy nexus. 


There are ample works using rational expectations. In the 
decade of 1970s Robert Lucas had written a series of papers 
launching the concept of rational expectations, the important 
one was his famous paper “Econometric Policy Evolution: A 
Critique”.* The famous Lucas Critique presented the argument 
which had huge impact on the usefulness of Keynesian 
econometric models for evaluating policy. Lucas’ critique had 
argued that those models could not be dependent upon for 
evaluating the potential impact of policies on the economy 
but Lucas never said anything about usefulness of the policies 
as forecasting tools. Lucas and Sargent’s famous paper (1979) 
“After Keynesian Economics” had vigorously laid down the 
manifesto of rational expectations by attacking Keynesian 
Macroeconomic paradigm and suggesting an alternative 
paradigm. This work asks for creation of macroeconomic 
models assuming agents have rational expectations and they 
act to maximise their private interests. But, apart from Lucas’s 
market-clearing models, an alternative rational expectations 
approach was followed by Fischer (1977), Phelps and Taylor 
(1977), though they were motivated by Lucas’s ideas. One of 
the old and important applications of rational expectations 
can be seen in the theory of asset prices. Although Milton 
Friedman did not apply the concept of rational expectations 
in his “Permanent Income Hypothesis” of consumption 
function, but his discussion evolved around it. The rational 
expectations version of Friedman’s consumption function has 
been tested where the results have been quite encouraging. 
The main application of rational expectations approach 
hovers around price-output fluctuations. But, in a situation 
of sudden crisis such as COVID-19 that almost compels the 


2 One should not forget that the concept of rational expectation was first 
propounded by Muth (1961) but his works went almost unnoticed until 
the concept was revived by Lucas (1972). 
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whole world to sit at home, at least in the short-run, for 
saving the mankind, the application of rational expectations 
approach has not been witnessed, since such a worldwide 
health problem has hardly been faced before. This has been 
done in this paper and ‘never before applied’ nature of 
rational expectations approach in such a scenario has been 
the prime motivation behind the paper. 


The chapter is organized in the following manner. 
Section 2 and section 3 are the heart of our study where 
we have built up two models - one for the nations that will 
have supply shock and the second model is for the nations 
with demand shock. In each of the two models we have 
seen the effectiveness of both demand side as well as supply 
side policies. Finally, section 4 calibration analysis has been 
performed to test the level of efficiency of such policies in 
the context of developed, developing and less-developed 
economies. Concluding remarks are made in section 5. 


MODEL 1 


Rational expectation theorists usually assumed that 
representative consumer has a budget constraint which 
states that total income equals total consumption, where 
consumption goods are paid at the general price ( P,). Further 
it is to be noted that consumers get utility from consumption 
and get disutility from labour. From such optimization set 
up we can derive the following Aggregate Demand (AD) 
equation 


Y! =A-BP (1) 


The general price level of the economy is defined by and 
individual prices are built up from the general price and 
specific idiosyncratic shocks ( e; ). Adjustments on prices are 
generated either by or and precise information on the source 
is unknown by the agent. Individual employment generates 
the respective output and therefore we only look into the 
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production side of the corresponding economy. We further 
assume that our stylized economy is a closed one’. Therefore, 
the Aggregate Supply (AS) equation 


Y5 =Y +g(P-P*)+e (2) 
t N t t t 


Following static equilibrium rule for a representative product 
market one can derive the general price level as a function 
of its own expectation, output at natural rate and the great 
shock owing to pandemic. From expressions (1) and (2) the 
equilibrium price 


P=(A-Y +gP° -e )/ (B+g) (3) 


Using rational expectations arguments with equations (1) to 
(3) and after some simple algebraic manipulation we obtain 
the following expression (for details see Appendix 1.1) 


Y, -Yy = Be, / (B +g) (4) 


Remarks 1: With rational expectations both equilibrium price 
and output fluctuation depend upon external shock owing 
to pandemic in the presence of random error augmented 
aggregate supply and autarky. 


Remarks 1 explicitly tells us that output fluctuations occur 
mainly owing to the proposed pandemic driven supply side 
shock. It virtually re-establishes the irrelevance of policy measures 
to control the economic fluctuations under rational expectations 
assumption. However, slide adjustment with model 1 gives us the 
way to examine the policy relevance to overcome from present 
crisis under the backdrop of rational expectations. 


Model 1 and Policy Measures 


Standard rational expectations macro-model is quite 


3 Though there may exist trace of international trade; however the 
volume of such trade is either low or insignificant under the pandemic 
crisis with very short run case. Hence we can ignore it with good reason. 
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enough acceptable to judge the economic crisis via random 
shock and it has been critically established in the last 
section. Adding to this in this section we wish to derive the 
effectiveness of both demand-side policy measures and 
supply side policy measures separately. 


Demand-side Policy Measure and its Effectiveness 


To focus on demand-based policy measure, here we 
employ both Fiscal and monetary measures within the 
periphery of model 1. For the brevity of our economic 
intuitions we represent fiscal and monetary policies 
argument in terms of F,. Note, F, depends upon both output 
fluctuation and random error (v, ). 


F,= f (Y, -Yy),V,) (5) 
Therefore, slide modification of expression (1) and fiscal 


(or monetary) policy augmentation give us the following AD 
schedule 


Y! = AF - BP, (6) 


Given the same AS, the modified static equilibrium generates 
the following equilibrium price 

P =(AF -Y +gP° -e)/ (B+g) (7) 

t $ N t is 

Similar to the earlier one, here using rational expectations 
arguments with equations (2), (6), (7) and after some simple 
algebraic manipulation we obtain the following expression 
(for details see Appendix 1.2) 


Y, -Yy =[Ag(F, - E(F,))/(B+g)l+[ge/(B+g)] (8) 
Remarks 2: With expansionary demand-based policy 
measure augmented with rational expectations both 
equilibrium price and output fluctuation increases as 
F,>0,F,> E(F,)and Ag(F, — E(F,)) > ge: . 
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Supply-side Policy Measure and its Effectiveness 
To examine the efficacy of possible supply-side policy 
measure on economic fluctuation we adopt production- 
subsidy (S$ ). More specifically, we use production subsidy 
in ad-valorem form. Subsidy-augmented aggregated supply 
schedule 
Y5 =Y +g(P(1-S)-P*)+e (9) 
t N t t t 
Using expressions (1), (9) and equilibrium condition we 
can obtain the equilibrium price under supply shock with 
production-subsidy 


P=(A-Y +gP° -e )/(B+g+gS) (10) 
t N t t 


Again incorporating rational expectations arguments with 
equations (1), (9), (10) and after some simple algebraic 
manipulation we obtain the following expression (for details 
see Appendix 1.3) 


Y, -Yy =[gAB/(B+g-gS)(g+gE(S))|-le, /(B+g-g5)]+e, (11) 


Remarks 3:Withexpansionarydemand-basedpolicymeasure 
augmented with rational expectations both equilibrium 
price and output fluctuation increases as S, > 0, S, = E(S,) 


and gAB / (B +g-gS)(g +gE(S))] >[e: / (B +g-g5)]. 


Proposition 1: Utilization of rational expectations 
argument under short-run autarky can increases the output 
of a nation in post pandemic supply crisis under following 
conditions; 


1) if F,>0,F,> E(F,) and Ag(F, - E(F;)) > ge, 
; and 2) if S, > 0,5, = E(S,) and 
gAB / (B +g -gS Xg + gJE(S))] > [e: /(B+g-gS)]- 


The economic intuitions behind the results obtained 
from Model 1 are quite usual and can be explained in the 
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following manner. Supply side shock via ongoing crisis leads 
to a fall in short-run supply. Since the shock is random, within 
short run as the economic agents are almost unaware and 
thereby they can’t revise their expectations so promptly. 
Following this an unexpected excess demand situation may 
occur in the product market. Excess demand can generate an 
upward pressure to the price and hence inflation may arise. To 
overcome this issue policymakers can adopt either demand- 
based policy measure or supply-based policy measure as 
a tool of mitigation. Let us start with the effectiveness of 
demand-based policy implementation. Expansionary fiscal 
or monetary policy measures can raise the demand further. 
It seems that only excess demand will increase and as a 
result inflation will also aggravate. However, the situation is 
not so simple under pandemic crisis. In fact both consumers 
and producers suffer from the phobia about the proper 
operation of the market, precisely economic agents lose 
their confidence regarding the market. As a consequence, 
consumers will not increase demand at the level what we 
think even if we consider expansionary demand side policies. 
Under such circumstances though the notional demand is 
quite high but the effective demand remains at a relatively 
lower level and hence the expected excess demand also 
remains low. To increase the confidence of economic agents, 
government may come forward with expansionary demand 
policy and agents with rational expectations revised their 
choices instantly and spend more. Following this, producers 
also revise their confidence and produce more to match 
the existing demand. Note, such policy measures will be 
more effective for economies where consumers are with 
higher marginal propensity to consume (MPC). For instance, 
expansionary demand side policy in terms of income transfer 
may enhance the effective demand in case of poor or less 
developed economies and its impact decreases with higher 
MPC. Expansionary supply side policy under supply-based 
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shock can also be adopted by the state to recover from the 
economic crisis. Subsidy in production process can generate 
more confidence to the producers in order to supply more to 
meet the existing excess demand owing to random shock via 
pandemic crisis. 


MODEL 2 


Advancing over the Model 1, in this model we have 
slightly changed our choice of thinking by introducing 
random shock owing to pandemic crisis on demand side of 
the economy. We offer Model 1 to those economies where 
economic shock due to pandemic affects supply basket, 
whereas Model 2 is only for those economies where said 
shock affect demand basket of the corresponding economy. 
Therefore, the new and modified AD equation 


Yf =A-BP +e, (12) 
So far it is clear that in this model our stylized facts are insisted 
to omit random error term from our usual AS function and 
hence the new AS equation 
Y5 =Y +g(P -P*) (13) 
t N t t 


Following static equilibrium rule for a representative product 
market one can derive the general price level as a function of 
its own expectation, output at natural rate and the demand 
shock owing to pandemic. From expressions (12) and (13) the 
equilibrium price 

P=(A-Y +gP°+e )/ (B +g) (14) 

t t t 

Using Rational expectations arguments with equations (12) 


to (14) and after some simple algebraic manipulation we 
obtain the following expression (for details see Appendix 1.4) 


Y,-Yy =[Ag/(B+g)]+Ige: /(B+g)] (15) 


Remarks 4: With rational expectations both equilibrium price 
and output fluctuation depend upon external shock owing 
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to pandemic in the presence of random error augmented 
aggregate demand and autarky. 


Model 2 and Policy Measures 


Similar to the earlier model here we also examine the 
efficacy of both demand-side policy and supply side policy 
measures separately on the output fluctuations under the 
backdrop of demand side shock. 


Demand-side Policy Measure and its Effectiveness 


Using the same functional form of fiscal and monetary 
policies what we have used in model 1, i.e., F, in equation 
(12) we obtain AD equation 


Y’ = AF, -BP +e, (16) 


Given the equation (13), the modified static equilibrium 
generates the following equilibrium price 


P =(AF -Y +gP* +e )/(B+g) (17) 
t t N t t 

Inserting rational expectations arguments within equations 

(13), (16), (17) and after some simple algebraic manipulation 

we obtain the following expression (for details see Appendix 

1.5) 


Y, -Yy =[Ag(F, - E(F,))/ (B +g) +[ge: / (B+g)] (18) 
Remarks 5: With expansionary demand-based policy 
measure augmented with rational expectations both 
equilibrium price and output fluctuation to increases as 
F,>0,F,> E(F,) and Ag(F, - E(F,)>ger. 


Supply-side Policy Measure and its Effectiveness 


To get access to the efficacy of supply side policy measure 
in terms of production-subsidy, in Model 2 we employ ad- 
valorem form of S in equation (13). Unlike Model 1, here S 
is incorporated to an AS function without random shock. 
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Therefore, the modified AS equation can be represented as 
Y5 =Y +g(P(1-S)-P*) (19) 
t N t t 


Equations (12), (19) and corresponding product market 
equilibrium produce the following equilibrium price 


P=(A-Y +gP’+e)/(B+g-gS) (20) 
t N t t 


Again incorporating Rational expectations arguments with 
equations (13), (19), (20) and after some simple algebraic 
manipulation we obtain the following expression (for details 
see Appendix 1.3) 

Y, -[BE(S)/ (B+g—gS)(E(S) +1) 1¥y =[A{E(S) +1- BY (E(S) +) +e (1-8) (21) 
Remarks 6: Expansionary demand-based policy 
measure augmented with rational expectations 
and subsidy adjusted natural output enhance 
both equilibrium price and output fluctuation as 

S, >0,S, = E(S,),[BE(S)/(B+g-—gS)(E(S)+1)]>0 and 
[A{E(S) +1- BY (E(S) +1] >0. 


Proposition 2: Utilization of rational expectations 
argument under short-run autarky can increases the output 
of a nation in post pandemic demand crisis under following 
conditions; 


1) )if F,>0,F,> E(F,) and Ag(F, — E(F,) > ge: ;and2 )if 
S,>0,S, = E(S,), [BE(S)/(B+g-gS)(E(S)+1)]>0 and 
[A{E(S)+1- B}/ (E(S) +1] >0. 


We can verbally explain Proposition 2 as follows. In the existing 
set up an exogenous random shock following ongoing 
pandemic can affect aggregate demand also. Demand side 
shock via ongoing crisis leads to a fall in short-run aggregate 
demand schedule. In view of the fact that the shock is random, 
within short run the economic agents are almost oblivious 
and thus they can’t modify their expectations instantly. 
Following this an unexpected excess supply situation may 
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take place in the product market. Excess supply can raise the 
unemployment issue further. Similar to the earlier model 
here we also start with demand-side policy measures to 
alleviate the economic fluctuations. Let us start with the 
effectiveness of demand-based policy implementation. 
Expansionary demand side policies can enhance the scope 
to increase aggregate demand. People with more cash will 
spend more and as consequence aggregate demand will 
shift to right to meet the initial goods market equilibrium. 
However, the role of consumers’ confidence, producer’s 
confidence and MPC remain same as what we get in the 
explanations of Proposition 1. Expansionary supply side 
policy under demand-based shock can also be adopted by 
the state to recover from the economic crisis. Subsidy in 
production process insists rational expectations augmented 
producers to produce more. To increase production more 
labour will be employed and hence overall employment will 
increase. Higher employment encourage the employees to 
spend more as their purchasing power as of now increased 
to some extent. In short, demand can increase via supply 
channel and in turn it helps to reach the product market 
equilibrium. 


CALIBRATION EXERCISES 


In this section we have tried to examine the effectiveness 
of several possible government policy recommendations 
through different order calibration exercises. In fact, to give an 
empirical flavour to our stylized theoretical models’ outcomes 
we have employed bootstrap calibrations with alternatives 
stylized structure. In our calibration set up we have categorically 
divide the calibration on the basis of economic structure of a 
representative nation. Equation (8) shows the impact of demand- 
side policy measure on economic fluctuations owing to supply- 
side shock under present pandemic driven crisis. In this case 
Calibrations 1 to 3, calibrations 4 to 6 and calibrations 7 to 9 
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describe the case of developed, developing and less developed 
countries respectively. As we are moving from calibrations 1 to 3 
we find that increasing demand elasticity and increasing power 
of rational expectation generate lower economic fluctuation 
under efficiently implemented demand-side policy. Under 
similar background we are getting the effectiveness of demand- 
side policy measure on both developing and less developed 
countries. Moreover, comparing all these cases under supply 
side shock, we can predict that such demand-side policy 
measure is more effective in less developed set up to accentuate 
the output fluctuation, while it is less effective in developed 
economies and show moderate effect for developing nations. 
Under supply-side shock we can also examine the efficacy of a 
pure supply-based policy measure and it has been theoretically 
established in equation (11). Figure 1S depicts the empirical 
findings of equation (11). It is to be noted that under increasing 
demand elasticity and increasing power of rational expectation, 
both developed and less developed countries are illustrated 
same consequences owing to expansionary supply-side policy 
measure, that is, lower economic fluctuations. Interestingly, 
developing set up is the only instance where supply side policy 
measure claims an increase in economic fluctuation under 
supply-side shock environment. 


Figure: 1S Effects of fiscal and monetary policies on output fluctuation. 
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Figure: 2S Effects of Production subsidy on output fluctuation. 
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Note: Figures 1S and 2S illustrates the calibration effects under both 
supply-side and demand-side shock. 


Similar to the earlier cases, in case of demand-side shock 
we can study the efficiency of a pure demand-based policy 
measure and it has been theoretically established in equation 
(18). Figure 2S depicts the empirical findings of equation 
(18). In this case Calibrations 19 to 21, calibrations 22 to 24 
and calibrations 25 to 27 describe the case of developed, 
developing and less developed countries respectively. 
Furthermore, evaluating all these cases, we can foretell 
that such demand-side policy measure is more effective in 
less developed set up to accentuate the output fluctuation, 
while it is less effective in developed economies and show 
moderate effect for developing nations. In addition we 
can show that under demand-side shock expansionary 
supply-side policy measure can reduce the effectiveness of 
fluctuations for all the representative economies. Figure 2S 
depicts the empirical findings of equation (21). In this case 
Calibrations 28 to 30, calibrations 31 to 33 and calibrations 
34 to 36 describe the case of developed, developing and less 
developed countries respectively. Note, the effectiveness of 
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such policy measure is less effective in case of less developed 
economies compared to other categories. 


CONCLUDING REMARKS 


Here we have built up two models based on rational 
expectation arguments. The first model is for those 
economies that will be suffering from a supply shock in the 
post pandemic situation and the second one is for those 
ones that will be suffering from demand shock. Moreover, 
the theoretical models also reveal that the efficacy of each 
policy measure are subject to the representative nation’s 
several macroeconomic conditions, such as economic agents 
behaviour towards the degree of rational expectations, 
engagement of state in terms of volume of expansionary 
fiscal and monetary measures and also on the involvement 
of government in the production process to continue the 
supply chain even under the pandemic crisis. 


To get more specific and quantitative results of the above- 
stated theoretical study, we have employed a calibration 
exercise. Our calibration exercise shows that under both 
supply-side and demand-side shocks the expansionary 
demand based policies can be effective more in case of less 
developed nations, less in case of developed nations and 
moderate effect in developing countries is claimed. However, 
the efficacy of supply-based policy measure varies over 
different types shocks. Under the backdrop of supply side 
shock, our calibration illustrates the effectiveness of supply- 
based policies in developed and less developed economies, 
while the same policy claims adverse effect on developing 
economies. Again, the calibration reveals that supply-based 
policies are less effective for the less developed economies in 
the presence of demand-side shock. 


From the policy making angle we argue that developed 
economies can adopt either expansionary demand-based or 
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supply-based policy measures or both irrespective of types 
of shock which affect the economy following pandemic. 
Interestingly, less developed economies with demand 
shock and no trade should be more vigilant before adopting 
expansionary supply-based policy, while same set countries 
can implement both demand and supply based policies to 
control the present economic crisis under supply shock. 
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